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The invention oonoexns a device dunctcriscd in that it comprises: a flexible and inflatable tubular sleeve (2), radially expansible by 
the effect on sn internal pressure (P) {enentcd by a fluid; a scries of line-shspcd eksncnts 0) likewise ndiaUy expansible and endosing 
said tlcevc (2) by being spaced frora one anodier. said elements (3) being made of an inilially flexible materitl. but capable of being 
hanSened by potymcrisation; a tubular Bttering cover (4), enclosing the series of ring-chapcd. elements (3). and also ladially expansible; 
means for polyoKrisin^ said lin^-shsped elemenu (3) when the sleeve is inflated; said sleeve being defBchable from die fihcrlng cover 
(4) and from the polymerised ring-shapod elements (3). afte it has been deflated. Tbe invention is useful for fixing a filter in a welt in 
paitiotlar an oQ well, to pneveat the inflow of sanl paiticles into the wdL 

(57) Abr^ 

O disposldf est remarquable en ce qu*n comprcad: un manchon tubulaire souple et gonflable (2). mdtalement expansible sous I'effet 
d une pression Interne (P) g<n6r6e par un fluide: une s6ric d*6iftnents annulaines (3) £galement expansibles ndialement et qui cntourent 
Icdit manchon (2) en torn 6csiUa les uns dca aaties, ces eiteicnts (3) dtant caRstiiu£s en tme matihr initialement souple. mats durcissaUe 
par polymerisation; une envcloppc fitoame tubulaire (4). entouranl la $kk d*eifoieata annulaires (3), ct Element expaittibfe ndialemenr. 
dcs moyens pour polym^riscr lesdits Oemoits annulaires (3) locaqoe le manchon est gonfid; lodtt manchon 6tant dtechable de renvelopi>e 
fikrante (4) ct dcs fl6nenta annulaires (3) polym6is<s, apits ddgooftage. Mtse en place d*un filtre dans on puits. noiamment p6trolier pour 
empecher Tanivde de paiticules de sable dans le pmts. 
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DISPOSITIF DE MISE EN PLACE D*UNE ENVELOPPE FILTRANTE 
A L'INTERIEUR D'UN PUTTS 



La pr6sente invention conceme no dispositir de mise en place d*une 
envdoppefiltiante^ rintdiieur d'un puits. notamment d'un puits p6tfx>lier. ct plus 
pr6cis6nienc h 1 MnMrietir du chemisage de consolidation du puits. 

Dans un puits dc production p^troli^re, au niveau de la region du sous-sol 
5 qui contient les hydrocarbures - courammcnl appel6e "r&ervoir*' - le chemisage qui 
oonstitue la para propremeni dite du puits pr6sente des perforations par lesquelles les 
hydrocarbures peu vent p6n6trer k 1 *int^eur du puits. 

lis sont v^iculds ensuiie vers la surface (t8te de puits) k travers un tube 
coaxial au chemisage, et dc plus petit diam^trc 
10 Le centrage ct I '6tanch6it6 de cc tube - qu'on appclcra ci*apr^ '"tubing de 

production**- dans le dtemisage sont r^isds au moyen d*un obturateur, couramrhent 
d^gn6 par le ternie anglais ^'packer". 

II est assez courant que des particules dc sable soient cntraln^es par les 
hydrocarbures liquides, do rdservoir k rintdrieur du puits, k travers les perforations du 
15 chemisage. 

C'est notamment le cas lorsqu'on a affaire k des rdsenroirs gr^eux non 
consolidds. des r^rvoirs k faible ctmentation ou k faible profondeur. 

Ced peut ^galemcnt arrivcr avec des puits dont le d6bit est ^ev6, ou en cas 
d'arri vfe d'cau due k la d6pi6tion du reservoir, et pour d'autres raisons. 
20 Le transfer! de sable dans le puits pose des probl^es tmportants sur le 

plan technique, car il prfsente un risque d'obstmction du puits ct de d^failiance des 
dquipeinents de fond, cc qui entralne bien dvidemment une baisse de productivity. 

De plus, les particules de sable provoqucnt une Erosion des diff^irents 
mat£riels miscs en oeuvre, ce qui augmentc les coQts d'enUeticn du puits. 
25 Pour rdsoudre ce probl^me il est.connu de recourir k des cr^pines 

mdtalliques install6es, scMt avant la mise en production du puits, soit apr^ la mise en 
production, quand le puits vidllissant se met k produire du sable. 

Par construction, le diam^tre ext6rieur de ces cr^pines est proche du 
diam^c int^ncur dc la paroi i Uaitcr. 
30 . ~ Quand les cr6pines sont installdes avant la mise en production du puits, 

cllcs sont pr^vues dans Tarchitecture du puits ; Icur mise en place ne pose done gdn^rale* 
ment pas de probl^me. car die est crfectu6e avant I'installation du "tubing de production". . 
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La pr^sentc invention n*a pas pour vocation de se substituer h ces 
techniques connues. 

Quand Ics crdpines doivcnt €trc positioondes aprts la mise cn production, 
le probl^e est plus complexc. En cfTet, d*une part Ics puits n*ont souvcnt pas 6i6 
5 dessan^ pour recevoir ce type d '^utpement et d'auire part Ic *^lung de production**, du . 
fait de son faiUe diamMre. etnpSche. sans son retrait. rinstallattoti de la crfpine. 

De plus, les puits ne sont g6\^ralement pas rectiUgncs, cc qui rend diflicile 
ladcsccntc dc cr6pincs m^talHques longues et fragiles. 

Bien 6videmment, les dimensions int^rieures et ext^rieures de ces cr^pines 
10 m6talHques interdit toute pose d*une cr6pines au travers d*une cr^pine d6}k posde, ce qui 
Umitc fortement leur utilisation. 

La pr6sente invention vise k paltier ces difficultis en proposant un 
dispositif dc mise en place une enveloppe filtrantc h. rintiricur du chcmisage. Ic dispositif 
^tant ainst con9u que la mise en place puisse se fairc k travers le tubing de production et. 
15 Iecas6ch6ant,^ travers desflltrcsd6Jlicn place. 

Get objccUr est atceint, confonn^ment k Tinvention, grSce au fait que le 
. dispositif comprend: 

* un manchon tubulaire souple et gonflable, radialement expansible sous 
Tcffct d*une pression interne g6n6r6c par un fluide ; 
20 " une s6ne d*d^mcnts annulaires €galement expanstbles radialement et qui 

' entourent ledit manchon en 6tant axialement teut6s les uns des autres, ces 616ments 6tant 
constitu^ en une matito tnitialement souplc. raais durdssable par polymerisation ; 

- une enveloppe nitrante tubulaire - ^vcnluellemcnt constitute dc plusicurs 
tronfons independants * entourant la serie d*616ments annulaires. et ^galement expansible 

25 radialement; 

- des moyens pour polym6riser lesdits 616ments annulaires lorsque le 
manchon est gonfl^ ; 

ledit manchon ^tant detachable de Tenveloppe filtrantc et des elements 
annulai res polym6ris6s. aprte d^gonflage . 
30 Par ailleurs selon un certain nombre de caract6nstiques additionnelles non 

limitatives, de Kinvention : 

> lesdits didments sont polymdrisables k chaud par effet Joule, au moyen 
de resistances chauffantes noyfes dans le manchon ; 

- lesdits elements annulaires sont loges dans des gorges mdnagees dans la 
35 paroi exlemc du manchon. I 'ensemble ayant une fonne cylindrique ; 

I'ecaitement mutuel des elements annulaires est sensiUement supdrieur k • 
leur dimension axiale ; 
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- Tenveloppe filKrante est formic dc fils ttcss6s qui autorisent sa retraction 
axiale au oours de son expansion radtale ; 

- Tenvdoppe filtrante est coostitude d*ime ou plusieuis reuitle(s) souple(s) 
et penn6ab!e(s) enn3ul6e(s) sur elleCs) -m&neCs) pour former un tube non fenm^ ; 

5 - I'enveloppe filtrante est constitute de plusieurs feiiilles souples et 

perm^bles qui sont dnti^es et fixics h la pdriphMedes elements annulaiies de Ca^on t se 
recouvrir paitidlement* h la mani^re de tuiles. 

' t'eovdoi^ filtrante est subdivis6e en plusieurs tron9ons indtpendants 
plac^ bout ^ bouu et dont les zones d'extn^mttt chevaudient lesdits dements annulaires. 
10 D*autres caract6ristiques et avantages de t 'invention apparaitront de la 

description et des dessins annexes qui en repr6sentent, ii simple litre d*exemples non 
limitatifs, des modes de realisation possibles. 
Sur les figures: 

• la figure 1 est une vue schdmatique, en coupe axiale, d'un puits pttrolter 
15 que Ton souhaite gamir d'une enveloppe filtrante ; 

- la figure 2 repr6sente, toujours en coupe axiale. im dispositifcoafonme k 

rinvention; 

- les figures 3 et 4 repr^entent, tr^ sch£matiquement, Tenveloppe 
filtrante dont est pourvu le dispositif de la figure 1, respectiveraent avant et apr^ son 

20 expansion radiale ; 

- les figures 5 li 10 sont des schdmas reprdsentant les difT^rentes dtiqies de 
mise en place de 1 *en vdoppe filtrante dans le puits k I *aide de ce dispositif ; 

-Icsfigures 11 et 12repr£sentent tr^scheraatiquemcnt. etcnperspcclive, 
une premiere \'ariante de Tenvdoppc, respectivement k V6iBt radialement non expanse et 
25 expans6; 

- la figure 13 est une .vue similaire de celle de la figure 1 1, qui reprdsente 
une seoonde variante de Tenvdoppe filtrante. 

' la figure 14 est une vue en demi-coupe axiale, qiii montre un mode dc 
realisation possible de Tenvdoppe, compost dc plusieurs tron9ons inddpendants. 

30 Sur la figure 1 on a ddsignt par la rtf6reace C le chemisage du puits, par 

la reference T le tubing dc production, par la reference OH Tobturateur (ou **packer**) qui 
assure son centragc dans le puits, par TP la tete de puits ou se trouvent les equipements 
dc surface, et par R le reservoir, c'cst k dire la zone dc sous-sol dans laquelle sc trouvent 
les hydrocarburcs k extraire. 

35 Au niveau du reservoir Ic chemisage C est pcrcd d'une multitude de 

perforations A par iesquellcs sc fait Tcnlrde des hydrocarburcs dans Ic puits, comme 
symbolise par les filches i. 
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Lorsqu'il se pose un proUfemc d*amvfe de sable il est souhaitable dc 
gamir d*un flltre la portion du chemisage situ6 dans cette zone, de manito k emp6cher'le 
passage des particules de sable k travers les perforations A. 

Bien entendu. la porosity du filtrc doit £tre adapt6e k la granulont^tric du . 

5 saUe. 

Le chemisage C et le tubing de production P sont. par exemptCr des tubes 
cylindriques en ader. 

Le diani^tre D du chemisage est sensiblement plus grand que le diam^tie 
Do du tubing de production. 
10 A titre indicatif. Do est par exemple compris entre 50 et 1 10 mm, tandis 

que D est compris entre 54 et 160 mm. 

L'objectif de Tinvention est de gamir d'un dement filtrant la portion du 
chemisage situ^ au niveau du r^ervoir R sans avoir k enlever le tubing de production T. 

Le dispositif rcpr^sent^ ^ la figure 2 permet de r^aliser cette op6ration. 
15 Ce dispositif, nSf6rcnc^ 1 , a une forme g6n6ralement cylindrique, avec une 

extr6mit6 libre 12 en fomtie d*ogive. C'cst cette extrdmit^ qiu est destinde k 6trc ding6e 
vers le fond du puits lorsqiie le dispositif est utilisl 

Le dispositif est fix6 k Textrdmitd d'une tige de commande 10, par 
rinterm6diaire d*un organc de raccordcihcnl 1 1, 
20 La tige 10 est tubulaire, et est adaptdc pour amener un liquide sous 

pression, par exempie de I'eau et/ou des hydrocarbures pomp^ dans le putts, k i*intdrieur 
du dispositif, et plus precis6ment k Tinterieur du manchon treux 2 qui sera ddcrit plus 
loin. 

Dans un mode de r^isation possible, la tige 10, qui remonte jusqu'k la 
25 tctc de puits, a pour fonctions de guider le dispositif pendant sa descente ou sa remontde, 
d'amener un liquide sous pression de la surface jusqu*li Tintdrieur de dispositif, et 
comporte des cables d 'alimentation ^lectriques. Ceux-ci sont symbolisms par une ligne 
pdntill^e r^fdrenc^ 100. Leur fonction seraexpliqufe plus loin. 

Scion unc varianlc. la tige 10 pcul clre conncctde k un oulil adapt6 
30 pemiettant de pomper le liquide du puits vers rinldiieur du dispositif, ledil outil 6tanl, lui, 
reli6 k la tSle de puits par des c§bles d'alimentation decuique. 

Dans sa fomie namrelle, qui est cdle iltustrde sur la figure 2. le diam^tre d 
du dispositif 1 est Idg^rement inf^rieurau diamfetre Do du tubing de production. 

Ce dispositif oomprend un manchon tubulaire 2, g6n6ralement cylindrique. 
35 en matdriau souptc ct ^lastique, par exemple en caoutchouc synthdtique (6lastom^re). 
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Ce manchon prfsente un al^ge central 21 qui est fenne h i*extf€niit6 12 
. (extr6mitd basse), dans lequel d6bouche it rextr6ntt6 oppose (en partie hauie) ia tige 
tubulaire 10. via ieiaocord 11. 

A titre indicallf, r^paisseur de paroi du manchon 2 est comprise entre S ct 

5 20 mm. 

En intnxiuisant un fluide sous pression dans le canal 21, on provoque une 
expansion radiale du manchon. 

Lcs caract^nstiques du mat^riau constituant Ic manchon et son ^paisseur dc 
paroi sont choisies de telle sorte que le manchon ait ia capacity, k I'dtat gonfld, d*atteindre 
10 aumotnslediam^treDduchemisage. 

Dans la paroi ext^rieure de ce manchon 2 est creus6e une s^rie 
d *6videments annulaires - ou gorges - 22 r^guli^rement r^parties sur toute la longueur du 
manchon. 

Dans ie mode de realisation illustr^, ces 6videments ont une section 
15 rectangulatre dont la profondcur correspond approximativement h. la mcMti^ de T^paisseur 
du manchon. 

La dimension axiale a dcs 6videments 22 est sensiblement plus faible, par 
exemple moitie. dc la valeur dc leur 6cartcment mutucl b. 

A iiu*c indicattf« a est dc Tordrc dc 10 ^ 50 mm, tandis que b est dc Tordrc 
20 dc202llOOmm. 

La longueur totale L du manchon est choisie, l»en entendu, en fonction de 
la longueur du rron9on de chemisage k trailer. 

A tiuc indicatif, die est comprise entre 2 et 20 m6tre$. 
Les dvidements annulaires 22 sont garnis d'un mat6riau 3 qui est 
25 initialement souple, et 6galement. radialement expansible, mais qui est durcissable 
thermiquement et/ou chimiquemenL 

11 s'agit de preference d'une rdsine polymerisable sous Terret de la 

chaleur. 

A rinterieur de la paroi du manchon 2 sont noy^s un ou plusieurs 
30 enroulements de fits chauffants r6ferencds 20. Ceux-ci sont convenablement aliment6s en 
dnergte 61ectrique via les cftbles 100 mentionn6s plus haut 

n est ainsi possible de rdaliser la polymerisation dcs elements annulaires 3- 
par ef fet Joule, ia chaleur cmise par lcs fils chauffants etant iransmise h ces deraicre, 

Lcs fils 20 sont cnroulds au scin dc la paroi du manchon ct scion unc 
35 configuration qui nc contraric pas Pexpansion radiale du dispositif ; c'est le cas d'un 
enroulement heitcoTdal, dont Texpansion radiale cntrainc la reduction du pas. 
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Lc diam^lre exteme des figments annulaires 3 est identique k ceiui des 
portions non 6vid6es du manchon 2. de sorte que Tensemble Tonne une pt6ce cylindri* 
que. 

Sur cct ensemble est emmancWe une cnvcloppe flltfante 4. 
5 n s*agit d*un cylindre de faible €paisseur. k paroi penn6able mince et 

souple. ^galement susceptible de s*expanscr radialement afln d*aooompagner Texpansion 
conjointe du manchon 2 et des 6i6nents annulaires 3. 

La porosity de i*enveloppe filtrante 4 est naturellement adapt^c k la 
granulomdtrie des particules de sable que Ton souhaite an€ter. 
10 A ttire indicatif, sa largeur de mailles est de Pordre de quelques dixitoes 

demillimfeties. 

L'enveloppe cylindrique 4 est constitu6e par exemple de fits ou de fibres 
tresses ou tiss^. 

Dans lc mode dc realisation illustrf tr^ schdmatiqucment sur la Tigurc 3, il 
15 s*agit d'un tressage qui oomprcnd deux series de fits ou de fibres entrecxxns^ 40,41. 

Chaque s6rie de flls ou de fibres est enroul^ en h^ice» et ies deux s6nes 
ont une orientation inverse, formant entre dies un angle a. 

A titrc indicatif la valeur dc 1 'angle a est dc 30 k 50** environ. 
Ce genre de sUiicturc tubulaire en fils ou en fibres tress^ et entrelac^ a la 
20 propri6t6 dc pouvoir se d^former, par modification de Tangle des deux series 40 et 41 . 
son expansion radiate entrainant une augmentation de Tangle a et un laccourcissement de 
sa longueur initiale. 

Ce ph€nom6ne se comprend aisdmcnt k la comparaison des f^ures 3 et 4 ; 
sur cette demi^re figure, on a d6sign6 par d ' et I ' respectivement le diam^U'e (qui a 
25 augment^) et la longueur (qui a diminud) sous Teffet de la pression interne P qui a 
provoqu6 1 'expansion de Tenvelc^pe 4. 

A titre indicatif, si on consid^ les valeurs donn^es pr^c^dcmmcnt pour a 
le nouvel angle a* entre les deux s6ries de fils ou de fibres 40 et 41 est de Tordre de 80 k 
nonpar exemple. 

30 Les flls ou fibres qui constituent le tressage de Tenveloppe 4 sont en 

mat^riau quelconque, ayant des r&ist^mccs mdcaniques et anti-corrosives suffisantes pour 

convenir au condition requise d'op6ration. 

On pcut dter commc maidriaux appropri^ des fils m^talliques, des fibres 

dc carbone, des fibres dc vcire, ou des fibres de Kcvlar. 
35 En r^f^rence aux figures 5 ^ 10, nous allons maintenant expliqucr dc 

quelle mani^re s'op^re la mise en place de Tenveloppe filtrante k l*int6rieur du pults k 

Taidedudispositif qui vientd*£urd6cntd-dessus. 
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L*enveloppc 4 peut £tre simplement emmanchde sur Ics a^nents 2 et 3. 
avec faible jeu, le froctement de l*envdoppe avec ses €i6mcnxs 6caiit suTTisant pour assurer 
leur solidarisatioit 

1 1 est possible dgalement de pr6voir une nxation, par exemple par collage, 
5 dercnvelo|^4surlesd^entsannulaires3. 

Le dispositir 1 est desoendu dans le puits h travers le tubing de production 
T de diamfetre sup6rieur, cdmme ccia est iHusir6 sur la figure 5, le mouvcmcni dc 
- desoente du dtspositif dans le putts y 6tant symbolist par la fl^e F. 

Le dtspositif est ainsi amen^ dans la zone k tiaiter. position itlustr^e sur la 

10 figure 6. 

Un fluide sous pression est alors introduit k Pint^rieur du dispositif* 
comme illustr^ par les fl^dies P sur la figure 7, cc qui a pour effcl de le gonflen 

Dc pr^fdrenoc, le gonflagc sc fait progiessivemcnl d'une exlrdmit^ k I 'autre 
du dispositif, ct plus pr6cis<Smcnt dc rcxlr^mit^ 12 en direction dc Tautre cxtr6nui6, c'esi 
15 k dire du bas vers le haut 

Une disposition particuU^ peut etre pr£vue dans le manchon 2 pour que 
le gonflage se fasse ppogressivement du bas vers le haut 

Un arrangement de ce type fait Tobjel de la demande de brevet 
FK-A-2 737 533. au nom de la demandercsse ; selon ce document, auquel on pourra se 
20 reporter au besoin*, une s^rie de bagues de contention frangible gamissant le manchon 
assure la progressivitd du gonflage en direction axiale. 

Ainsi, le manchon 2, ainsi que les ddments annulaircs 3 qu'il portc. va, en 
se dilatant. forcer I 'envelope 4 k s'appliqucr intimement contrc la face interne dc la paroi 
du chemisage C, y compris en regard dcs trous A. 
25 La figure 8 repr^sente I *cnsemble en fin de gonfiage ; comme 66}k dit, en 

raison de Texpansion radiate du disposidf. il en rdsulie 6galement une compression 
axiale, c*cst It dire une diminution de longueur. D*autres dispositifs peuvent permettre 
une expansion radiale sans diminution de longueur. 

Par suite de la structure lress6c de Tenveloppe filtrante, celle-ci "accompa- 
30 gne*" le dispositif dans son raccourcisscment. 

Alois que le dispodtif est maintenu sous la pression interne P, on procMe 
k la polymerisation des elements annulaires 3. Ce traitement de durcissement est op6r6 
thermiquement, par effet Joule, par alimentation en courant ^lecihque de filschauff ants. 

Une fois que le traitement thermique a €\6 accompli, on d^gonfle le 
35 manchon 2 par mise sous depression interne symbolist par la Ofeche Q sur la figure 9. 
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Lc manchon sc rtiractc done radialement. ct il sc ddsolidarise des 616ments 
aiinulaires 3 devcnus rigides. Ccs dcmicrs rcstcnl cn place, ainsi que I'cnvcloppe rilttaille 
4, qui rcsie adh^rcrft la face inlcmc de la parol cylindrique du chcmisage C 

Le mandion ainsi d6pouiU6 peut ainsi ctre alors letirt par traction vers la 
5 surface, qui est symbolist par la flftcheZsur la ngure 9. 

U restc par oons^uent k rint€rieur dc la zone conccmdc du chcmisage C 
un nitre form6 d'une cnveloppc 4 mainlcnuc cn place par les anneaux 3 (cf. figure 10). 

Au cours dc rcxploitaiion subs^qucnte du puits, les hydrpcarbures 
peuvenl passer h iravers lc fillre dans les zones dc Tenveloppe qui ne se trouvent pas cn 
10 rcgaixl des ^l&ncnls 3. Au contraire. les paiticulcs de sable sont arrei6cs. cl reslcnl k 
rext£rieur. 

Comme les zones imperm^ablcs (corrcspondant aux ^6mcnts annulaires 3) 
ont unc surface scnsiblemcnl plus faiblc que les zones perm^ables (plages exposdes de 
Tenvcloppe 4), le processus global d'cxtraction, et en panicuUcr le d6lMt. n'esl pas affect^ 
15 en pratique par la presence de ce filtie. 

Dans la vaiiante illustr^ sur les figures 1 1 et 12. Tenveloppe filtrante n*est 
. pas dilatable par €lasticit6 cn dicection radtale ; ccpcndant ellc pcut sc d^ploycr. 

Celtc enveloppc. ddsigndc 4\ est formic d'unc fcuillc scrai-rigidc cn 
forme dc grille qui est cnroul6c pour conslituer un cylindrc non fcrm6. Les deux rives 
20 longiludinales dc cc cylindrc sc chcvauchcnt largement k V6m initial, ce qui pcrmet 
• "rouvenure" du cylindrc sous Tef fet d*une prcssion interne comme illustr6 k la figure 11 
Sur la variante de la figure 13, le filtre 4** est constitu^ de plusieurs 
portions de feuilles 40* semi-rigides. qui ont la forme d*arcs de cylindrc se chevauchant 
partiellement k la mani^re de luiles. L'unc des rives de chacune des feuilles 40", 
25 corrcspondant k une g^dratrice. est fixdc aux 6ldments 3 (dont un seul est visible sur la 
figure). 

Les rives opposdes sont libres. 

On comprcnd que grace k ccite disposition, sous Tcffet dc la pression 
interne le recouvremenl des diff^rentes feuilles 40" va diniinuer. I'expansion dc 
30 I 'ensemble restant possible 

Les feuilles 40** sont par excmple perfor6es par unc multitude de petits 
trous qui constituent les ouvertures du filtre. 

II va dc soil que les feuilles 40" pourraicnl fcue consiitu6es par des grilles 
similaires k la fcuillc 4' des figures 11 ct 12. ct invcrscmcnt 
35 La polym6risaUon des 6ldments annulaires 3 n'csl pas r6altsec n6ccs5airc- 

mcnt par effet Joule. Die pourrait etre obtcnue cn utilisant. pour le gonflage du manchon. 
un liquidc chaud apte k transmcttre des calorics auxdits 6l6mcnts. 
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De plus, rinvenuon s*adresse aussi & dcs ^l^ments polyradrisablcs 
aucrcment que par vcue thermique, en particulier par vme chtmique. Four oela il sufTit 
d'6quiper le dispositir de moyens pour provoquer le durcissement in situ desdits 
6l6ments, par appon apptopnf d*un r6actif. 
5 I>ans !c mode dc rd^isation illustre sur la figure 14. i*envcloppe filtrantc 

est constitute de plusteurs tronfons (manchons) indiEpendants. dont deux - ftftiencts 4a, 
4b • soni repr£sent£s. Us soni plac^ bout k bout. Icurs zones d*extr6mitt chevauchant les 
dlfoients annulaires 3. 

GrSce k cettc disposition, Tcxpansion radiale des tronfons 4a, 4b,,,. ne 
10 n6ccssitc pas leur contraction axiale concomitante k ccUc du manchon 2 ; ainsi. si la 
structure desdits tronfons ne permet pas leur raccourcissement axial, on observe 
simplement unc reduction dc r6cartement (espace libre) stparant deux tron9ons voisins 
au niveau des fitments annuiaires 3. 

Cetie configuration de Tcnveloppc en plusieurs panics distinctcs est 
1 5 possible quelle que soit sa structure. Elie s*applique notamment aux modes de rdalisation 
des figures 1 1 ou 13. Le fait que Tenveloppe sdt intenompue en regard des tldments 
annulaiies n'est pas gfinant, ces zones 6tant de toutc mani^re tmpenndabl^. 

L'invention pcut 6galement s*appliquer ^ d'autres puits que pduoliers, en 
particulier k des puits de gaz ou d^eau. 
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REVENDICATIONS 

1 . Dispositif de mise en place d'une envel<q)pe filUante k Tint^rieur d*un 
puits. caract^s6 par le fait qu*il comprcnd : 

- un manchon tubulaire souple et gonnable (2). radialement expansible 
sous Tefrcc d*une prcssion interne (P) g6o£tic par un fluide ; 

5 - une s6rie d'd^ments annulaires (3) ^galement expanstbles radialement et 

qui entourent ledit manchon (2) en ^tant 6can6s les uns des autres, ces 616ments (3) 6tant 
constiuids en une mati^ initialement souple, mais durdssablc par polymerisation ; 

- unc enveloppc filtrante tubulaire (4), entourant la s6nc d*dl6ments 
annulsdres (3), et 6galement expansible radialement ; 

10 - des moyens pour polymdriser lesdits elements annulaires (3) lorsque le 

manchon est gonfl^ ; 

ledit manchon dtant detachable dc Tenveloppe Altrante (4) et des elements 
annulaires (3) polymdrises, apr^s ddgonnage. 

2. Dispositir selon la revendication 1, canicteris6 par Ic Tail que lesdits 
15 elements (3) sont polym6risables ^ chaud par effet Joule, au moy<^ de resistances 

chauffantes (20) noy6es dans Ic manchon (2). 

3. Dispositif selon Tune des rcvcndications 1 ou 2, caractens6 par Ic fait 
que lesdits dements annulaires (3) sont log^s dans des gorges (22) menag^es dans la 
paroi extemedu manchon (2), rchsemble ayant une fomie cylindrique. 

20 4. Dispositif selon Tune des revendications 1 3, caract6rise par le fait 

que I 'ecartement mutuel (b) des elements annulaires (3) est sensiblement sup6neur h leur 
dimension axiale (a). 

5. Dispositif selon Tune des revendications 1^4, caract6ris6 par le fait 
que Tenveloppe filtrante (4) est fonnee de fils tiessds (40, 41) qui autorisent sa retraction 

25 axiale au cours de son expansion radiale. 

6. Dispositif selon Tune des revendication 164. caracterise par le fait que 
Penveloppe filtrante (4*) est constituee d*une feuille souple et penneable. enrouiee sur 
elle-meme pour former un tube non fermd. 

7. Dispositif selon Tune des revendications 1^4, caracterise par le fait 
30 que Penveloppe filtrante (4.**) est constitude de plusieurs feuilles souples et permdables 

(40") qui sont cintrees et fixees h la peripheric des elements annulaires (3) de fa9on a se 
recouvrir partiellement k ia roani^re de tuiles. 
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8. Dispositif sdon Tunc dcs rcvcndicalions 1^7, caract6ris6 par Ic fail 
que Tenveioppe filtrantc est subdivi$6e en plusieurs tronfons ind^pendants (4a, 4b...) 
plac6$ bout ^ bout, et dont les zones d'extr6mit£ chevauchent lesdits <^I6ments annulaires 
(3). 
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The invention concerns a device characterized in thai ii comprises: a flexible and inflatable tubular sleeve (2). radially expandable 
by the effect of an internal pressure (P) generated by a fluid: a series of ring-shaped elemems (3) likewise radially expandable and 
enclosing said sleeve (2) while being spaced from each other, said elements (3) being made of an initially flexible material, but capable 
of being hardened by polymerization; a nibular filtering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; said sleeve being detachable from Ihc 
filtering cover (4) and from the polymerized ring-shaped elements (3)» after it has been deflated. The invention is useful for installing a 
filter in a well, in particular an oil well, to prevent the inflow of sand particles into the well. 
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DEVICE FOR INSTALLING A FILTERING CO VER INSIDE A WELL 

The present invention concerns a device for installing a filtering cover inside a well, particularly 
5 an oil well, and more specifically inside the well reinforcement lining. 

In a production oil well, in the underground region that contains the hydrocarbons — connmonly 
called "reservoir^* — the casing that constitutes the wall of the well has perforations through which the 
hydrocarbons can penetrate inside the well. 

They, are then carried to the surface (wellhead) through tubing that is coaxial with the casing and 
10 of smaller diameter. 

The centering and sealing of this tubing — which hereinafter will be called ''production 
tubing" — in the casing are acconplished by means of a seal, commonly called by the English term 
"packer." 

It is rather common for particles of sand to be carried by the liquid hydrocarbons from the 
15 reservoir into the well, through the perforations in the casing. 

This is particularly true where unconsolidated sandstone reservoirs are concerned, reservoirs with 
little cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
. to the depletion of the reservoir, as well as for other reasons. 
20 The transfer of sand into the well causes significant problems at the engineering level, because it 

presents a risk of blocking the well and failure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for the well. 
25 To resolve this problem, the use is known of metal filter screens that are installed either before the 

_ well goes into production, or afterwards when the aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to the inside diameter of the 
wall to be treated. 

When the filter screens are installed before the well goes into production, they are included in the 
30 .architecture of the well. Their installation therefore generally does not pose any problem, because this is 
~ done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to be positioned after production has begun, the problem becomes 
more complex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen unless it is pulled out. 
5 In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 

filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already-installed filter screen, which severely limits their 
use. 

10 The present invention seeks to resolve these difficulties by proposing a device for installing a 

filtering cover inside the casing, the device being so designed that the installation can be done through the 
production tubing, and when applicable, through filters that are already in place. 

This objective is achieved, according to the invention, due to the fact that the device is composed 

of: 

15 - a flexible and inflatable tubular sleeve that is radially expandable by the effect of an internal 

pressure generated by a fluid; 

- a series of ring-shaped elenients likewise radially expandable and enclosing said sleeve while 
being axiaily spaced from each other, said elements being made of an initially flexible material, but capable 
of being hardened by polymerization; 

20 - a tubular ftltenng cover — which may be composed of several independent sections — enclosing 

the series of ring-shaped elements, and also radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and from the polymerized ring-shaped 
elements, after deflation. 

25 Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

~ said ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 
30 - the mutual separation of the ring-shaped elements is appreciably greater than their axial 

dimension; 
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- the filtering cover is formed from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is coii^osed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

5 - the fdtering cover is conq^oscd of several flexible and permeable sheets that arc curved and 

attached to the periphery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofuig tiles. 

- the filtering cover is subdivided into several independent sections placed end to end, and- the end 
areas of which overiap said ring-shaped elements. 

10 Other characteristics and advantages of die invention will appear from the description and the 

appended drawings which represent, sinq)ly by way of non-limiting examples, possible embodiments 
thereof 

In the Figures: 

- Figure 1 is a diagrammatic view, in axial cross section, of an oil well that is to have a filtering 
15 cover installed in it; * ' 

- Figure 2 represents, again, in axial cross section, a device according to the invention; 

- Figures 3 and 4 represent, very diagrammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; - 

- Figures 5 to 10 are diagrams representing the different steps in installing, the filtering cover in 
20 the well by means of this device; 

- Figures 11 and 12 represent in perspective, very diagrammatically, a first variant of the cover, 
respectively in the radially unexpanded and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, which represents a second variant of the filtering 

cover; 

25 - Figure 14 is an axial, semi-cross-sectional view that shows one possible embodiment of the 

cover, composed of several independent sections. 

In Figure 1, C is used to designate" the casing of the well, T is the production tubing, OH is the 

packer which ensures its centering in the well, TP is the wellhead where the surface equipment is located, 

and R is the reservoir, that is, the imderground area in which the hydrocarbons to be extracted are located. 
30 At the level of the reservoir, the casing C has a multitude of perforations A through which the 

hydrocarbons enter the well, as symbolized by the arrows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in that area, in order to prevent the passage of sand particles through the perforations A» 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production mbing P arc, for example, cylindrical steel pipes. 

The diameter D of the casing is appreciably greater than the diameter Do.of the production mbing. 

By way of cxan^le, Do is between 50 and 1 10 mm, while D is between 54 and 160 mm. 

The objective of die invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be carried out 

This device, referenced as 1. is generally cylindrical in shape, with one ogive-shaped firee eiid 12. 
This is the end that is intended to be sent toward the bottom of the well when the device is used. 

The device is attached to the end of a control shaft 10 by means of a connectipn device 11. 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for example the water 
and/or hydrocarbons punned in the well, into die interior of tiie device, and more specifically into the 
interior of the hollow sleeve 2. that will be described later. 

In one possible embodiment, the fiinction of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a liquid under pressure from the surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their fimction will be explained later. • • 

According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 
fi-om the well to be pumped to the interior of the device, said tool itself bemg connected to the wellhead by 
cables for supplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is slightly less 
than the diameter Do of the production tubing; 

This device is composed of a tubular sleeve 2, generally cylindrical^ of flexible and elastic 
material, for example of synthetic rubber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore the • 
tubidar shaft 10 discharges at the opposite (upper) end via the connection 1 1. 

By way of exan^le, the wall thickness of the sleeve 2 is between 5 and 20 nun. 

The introduction of a fluid under pressure into the channel 21 causes a radial expansion of the 

5 sleeve. 

The characteristics of the material of which the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In. the outer wall of this sleeve 2 a series of ring-shaped recesses — or grooves — ^22 is made, which 
are regularly spaced along the full length of the sleeve. 
10 In the illustrated embodiment, these recesses have a rectangular section the depth of which 

corresponds approximately to one-half of the thickness of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for exanq)le one-half, of the value of 
their mutual separation b. 

By way of exan^le, a is on the order of 10 to 50 ram, while b is on the order of 20 to 100 mm. 
15 The total length L of the sleeve is selected, of course, based on the length of the section of casing 

to be treated. 

By way of exanqjle, this is between 2 and 20 meters. 

The ring-shaped recesses 22 are fitted with a material 3 that is initially flexible as well as radially 
expandable, but which is thermally and/or chemically curable. . 
20 Preferably, this is a resin that can be polymerized under the effect of heat. 

Inside the wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately supplied with electrical energy by the above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, the 
heat emitted by the heating wires being transmitted to said elements. 
25 The wires 20 are coiled mside the wall of the sleeve, using a configuration that does not hinder the 

radial expansion of the device; such is the case of an helicoidal coil, the radial expansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to that of the non-recessed portions 
of the sleeve 2, so that the assembly fonns one cylindrical part 
A filtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
5 radially expanded in order to accompany the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out. 

By way of exanq>le, the mesh size is on the order of a few tenths of millimeters [sic]. 
1 0 The cylindrical cover 4 is composed, for example, of braided or woven wires or fibers. 

In the embodiment illustrated very diagrammatically in Figure 3 Jt is a braiding composed of two 
series of interlaced wires or fibers 40, 4 1 . 

Each series of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a. 
15 By way of exanple, the value of the angle a is approximately from 30^ to 50^. 

This type of tubular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of the angle a and a shortening of its initial length. 

This phenomenon is easily understood by comparing Figures 3 and 4. In Figure 4, d' and V are 
20 used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the effect of the internal pressure P that has caused the expansion of the cover 4, 

By way of example, taking the values given previously for a, the new angle a* between the two 
series of wires or fibers 40 and 4 1 is on the order of 80* to 1 10*, for example. 

The wires or fibers that comprise the braiding of the cover 4 are composed of any material, having 
25 sufllcient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevlar fibers. 
In reference to Figures 5 to 10, we will now explain how the filtering cover is installed in the well 
using the device that has just been described above. 
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The cover 4 can simply be force-fit onto the elements 2 and 3, with little clearance, the friction of 
the cover with these elements being sufficient to ensure that they are solidly attached to each other. 

It is also possible to attach, for exan^le by gluing, the cover 4 to the ring-shaped elements 3. 

The device 1 is lowered into the well through the production tubing T of larger diameter, as 
5 illustrated in Figure 5, the descending movement of the device in the well being symbolized by the airow 
F. 

The device is thus taken to the zone to be treated, the position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as iUustrated by the arrows P in Figure 7, 
vrbich inflates it. 

10 Preferably, the inflation is done progressively from one end to the other of the device, and more 

speciGcally from the end 12 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in the sleeve 2 so that the inflation is done progressively 
from bottom to top. 

An arrangement of this type is the subject of patent application FR-A-2 737 533, in this 
15 applicant's name. According to this document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on the sleeve ensure the progressive inflation in the a?cial direction. 

Thus, the sleeve 2, as well as the ring-shaped elements 3 it carries will, when expanding, force the 
cover 4 to be applied tightly against the inner face of the wall of the casing C, facing the holes A. 

Figure 8 represents the assembly when inflation is flnished. As ahready mentioned, because of the 
20 radial expansion of the device, there is also an axial con^ression, that is, a decrease in length. Other 
devices can allow a radial expansion without decreasing in length. 

As a result of the braided structure of the filtering cover, said cover "accompanies" the device 
when it becomes shorter. 

While the device is held under the internal pressure P, the ring-shaped elements. 3 are cured. This 
25 hardening treatment is done thermally through the Joule effect, by supplying heating wires with electrical 
current. 

Once the heat treatment has been conpletcd, the sleeve 2 is deflated by release of the internal 
pressure, symbolized by the anow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches from the ring-shaped elements 3 thai have 
become rigid. Said elements rcnnain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus stripped of these elements, can be withdrawn by pulling it to the surface, which is 
5 symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held m place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of the well, the hydrocarbons can. pass through the filter into the 
areas of the cover that are not opposite the elements 3. On the other hand, the particles of sand are stopped 
10 and remain outside. 

Since the impermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than the permeable zones (exposed sections of the cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In the variant illustrated in Figures 1 1 and 12, the filtering cover is not expandable by elasticity in 
1 5 the radial direction; however, it can be deployed. 

This cover, designated as 4\ is formed from a semi-rigid sheet in the form of a screen that is rolled 
up to form a cylinder that is not closed. The two longitudinal edges of this cylinder broadly overiap in the 
initial state, which allows the cylinder to be "opened" under the effect of an internal pressure as illustrated 
in Figure 12. 

20 In the variant of Figure 13, the filter 4" is composed of several portions of semi-rigid sheets 40', 

which are formed into.arcs of cylinder that partially overlap like roofmg tiles. One of die edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges are free. 

25 As a result of this arrangement, under the effect of the internal pressure the overlapping of the 

different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40*^ are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40*' could be composed of screens similar to the sheet 4* of Figures 1 1 
30 and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect. It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device sinq)ly is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In the embodiment illustrated in Figure 14, the filtering cover is composed of several independent 
5 sections (sleeves), two of which — referenced 4a, 4b — are represented. They are placed end to end, die areas 
of their ends overlapping the ring-shaped elements 3. ' 

As a result of this arrangement, the radial expansion of the sections 4a, 4b,... do not need their 
' axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
dieir axial shortening, there is simply a reduction of the spacing (free space) separating two adjacent 
10 sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
applies in particular to the embodiments of Figures 11 or 13. The fact that the cover is intemipted facing 
die ring-shaped elements is not a problem, because these areas arc impermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 
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CLAIMS 

1. Device for. installing a filtering cover inside a well, characterized by the fact that that it is 
composed of: 

— a flexible and inflatable tubular sleeve (2) that is radially expandable by the effect of an internal 
pressure (P) generated by a fluid; 

— a series of ring-shaped elements (3) likewise radially expandable and enclosing said sleeve (2) 
while being axially spaced from each odier, said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

— a tubular Altering cover (4) enclosing the series of ring-shaped elements (3), and also radially 
expandable; 

. - means for polymerizing said ring-shaped elements (3) when die sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1, characterized by the fact that said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in- grooves (22) made in the outer wall of the sleeve (2), the assembly having a 
cylindrical shape. 

4. Device according to any of claims 1 to 3, characterized by the fact that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the fact that the Altering cover (4) is 
formed from braided wires (40, 41) that allow its axial retraction when it is radially expanded. 

6. Device according to any of claims I to 4, characterized by the fact that the filtering cover (4') is 
composed of a flexible and permeable sheet rolled up to form a tube that is not closed. 

7. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4") is 
composed of several flexible and permeable sheets (40") that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partially overlapped, like roofmg tiles. 
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8. Device according to any of claims 1 to 7, characterized by the fact that the filtering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 
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